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Different 
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53 


Baldwin Locomotive Works, Labor sys- 
tem = management of works. J. 
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Beams, Concrete-steel: 

Computing strength. Edwin Thacher, 8. 
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*304 
Portable bins for crushed stone....... *488 
Blast furnace explosions............. 69, 313 
Blast furnace slag and cement manufac- 
Blast furnaces: 
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the harbor bottom............. S44, 546 
Boston Statistics Department............ 14 
Brakes: 
Air brakes, Books on. Eng. Lit., Jan. 
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Balt. & Ohio R. R., Novel method.... = 
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Scows, Use of. H. D. Bush.......... *270 
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of 
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Wood block with steel underflooring. ..*464 
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treating wheel loads. M. F. Brown. 287 
Bridge specifications, A., T. & S. F. Ry.. 485 
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Quebec, Substructure..... *92 
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Ashland Ave. Changes, erection and 
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Calculations. Edward Godfrey....... #345 
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265 
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New, across Thames River........... 
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Quebec, Substructure................. *92 


Rails covered with concrete........... 80 

Raritan River, New Brunswick, N. J...*538 
Rio Grande, on the El Paso & South- 
western R. R. R. A. Thompson. 
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Rutland-Canadian Ry. J. W. Burke.... %46 

St. Louis, Mo., Forest Park bridge... .*530 
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*549 
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National Park. W. J. Douglas....... *70 
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Watertown, Wis., Stone arch......... *266 
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Rutland-Canadian Ry. J. W. Burke.. *47 
St. Paul, Minn., Braced arch........ *37 
Yellow Creek, Mo., Accident.......... 5 
Briquettes, Fuel, in Germany........... 18 
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Briquetting machinery, Coal, San Fran- 
cisco & San Joaquin Coal Co...... . 


* refers to illustrations and ¢ to insets. 
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Brown University.............. 393. 4 
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Burner, Acme oil-gas................. iT 
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Cables: 
East River bridge, Report on...... 
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pension bridges. W ithelm Hilden 
234, * 
Cableway scraper and chute for remoy 
ing gravel bank. C. R. Coutlee, *202 
Cableways: 
Electric, A-frames loaded with weights : 
N. Y. rapid transit work. Double cablk 
Caissons, Timber, Construction and sink. 
Calibration of irregular oil-tank........ 
Camp equipment. H. M. Wilson. a ee 
(See also Medical and surgical kits. y 
Canadian Society of Civil Engineers, Con- 
Canal lifts, Prize competition for design, 
Canal towage, Electric ...... .......... i 


Canals: 

Corinth, Commercial failure 
Illinois & Michigan, Traffic decline.... 225 

Montreal, Ottawa & Georgian Bay.... 
214, 368, ony 

New York State: 

Administrative methods. T. W. Sy- 

Barge canal and the projected Cana- 
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Bonds, Argument against long-term. 


in Europe and the 
daaentae of barge canal with the 
Federal deep waterway............ 


*194, 199, 215, 234 
Cost of Large canal, increased esti- 
214 
Freight traffic in 
Gov. Odell’s message to legislature. 
Attitude of the ‘‘Sun.’’ Bill passes 


legislature......... 56, 60, 102, 265, 301 
Growth of N. Y. City not " dependent 


Lake Ontario route. Report of W. P. 
— “Evening Post’’ quoted.430, 476 
Panam 
Control of Chagres River. G. 9. Mor- 
Culebra Cut. G. S. Morison........ 221 
Isthmian Canal Commission. .69, 300, 315 
— features of the canal described. 
m8. with Colombia........... 102, 537 
St. John’s-Montreal, Proposed......... 117 
St. Lawrence: 


Sault Ste. Marie, Traffic of 1902....... 404 
Yazoo River Diversion, Vicksburg, 
Miss. History of work............ $226 


Car axles, Manufacture and properties of 
hollow pressed steel. Camille Mer- 


eader, Zoltan *412, 453 
Car movements, Record, N. Y. R. R... 2 
Car records of Phil. & Read. z R. Use ae 
Car stove in train accidents............ 126 
Car tipple, *451 
Car trucks, Clearance of bolts.......... 480 
Cars: 
Dump cars on Chicago sewer work. -*468 
English, Pressed steel, in use.......--. 
Mine cars, Resistance to traction of. 57 
Motor car manufacture in Gt. Britain. 481 
Steam motor cars: 
French railway, Paris to Dijon...... ae 
Lond. & Southwestern Ry., Trial. a 
Street railway use, Yucatan........- 
Steel gondola, Chic. & Alton Ry....... 202 


ty tramways 
Water-tank car for gravity 200 
Wooden gondola, Chic. & Alton Ry....*202 
Carnegie, Andrew. Organization of man- . 
ufacturing 36 
(See also Union engineering building.) 
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HE. 235, *239 
Case School of Applied 
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Malleable cast-iron. Richard Moldenke. 631 
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fluenced by heat-treatment. A. E. 
Outerbridge, Jr...... 
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Smelting iron ores by electricity, Work 
of A. J. Rossi. Costs of blast fur- 
nace and electric furnace... .35, 127, 236 


Strength of white-fron castings as in- 
fluenced by heat-treatment. A. E. 

Sweden, Magnetite deposits ........... 179 

Iron and steel specifications. ........ 274, 283 
Iron and steel works, Jessop Steel Co. H 
*201 
Iron mine, Champion, sold..............- 45 
Irrigation: 
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Massachusetts Institute of Technology.88. 568 
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City, Okia., 187; Pittsfield, Mass., 351; 
Portsmouth, Va., 30; St. Paul, Minn., 
46; Saginaw, Mich., 351; Sandusky, O0., 
Seattle, Wash., JUG; Toledo, O., 
100. 


Paving, asphaitum, Boise, Idaho 206 


Paving, asphalt block, New York.187, 2350, 275 


Paving, biock, Geneva, N. Y., 306; Lo- 
rain, O., 366. 

Paving, brick, Boone, la., 170; Bluffton, 
Ind., 351; Charlotteviile, Va., 
Cleveland, O., 163; Davenport, la., 202; 
Erie, Pa., 202; Evansville, Ind., 200; 
lowa City, la., 139; Kalamazoo, Mich., 
46, 72; Kansas City, Mo., 203; Marion, 
Ind., 201; Minneapolis, Minn., 230; Mo- 
bile, Ala., 100; New Orleans, La., 138; 
North Adi ums, Mass., 306; Portsmouth, 
Va., 35; Quincy, IIL, 201; Sandy Hill, 
N. 321; Seattle, Wash., 306; Bhelby- 
ville, Ill, 137; Sioux City, la., 72; Tip- 
ton, Ind., 11; Walden, N. Y., 306; Wa- 
terloo, Ia., 153; Williamsport, Pa., 231. 


Paving, cedar block, Minneapolis, Minn. 170 


Paving, creosoted wood block, Minneapo- 
lis, Minn., 170; Toledo, O., 100. 


Paving, cobble, New York, N. Y........ 365 
Paving, concrete, Brooklyn, N. Y....... 125 


Paving, dry rubble, Jersey City, N. J.... 1 
Paving, granite, Charlottesville, Va.... 306 


Paving, granite block, Atlanta, Ga., 138; 
Minneapolis, Minn. 7 230; Montreal, 
Que., 186; New York, N , 230; Ports- 
mouth, Va., 35. 

Pavement, granolithic, Washington, D. C. 


73, 125, 216 


Paving, macadam, Bluffton, Ind., 301; 
Davenport, la., 202; Charlottesville, 
Va., 306; New York, N. Y., 155; Ports- 
mouth, Va., 35. 


Paving, repairs, Portsmouth, Va....... 25 


Paving, sandstone block, Minneapolis, 
Minn., 170; New York, N. Y., 230. 


Paving, shell, New Orleans, 138 


Paving block, Fall River, Mass., 202; 
New York, N. Y., 365. 

Paving block, granite, Haverhill, Mass., 
350; Minneapolis, Minn., 231. 


Paving, wood block, Minneapolis, Minn. 230 
Paving joints, New York, N. Y.......... 230 


Paving materials, Haverhill, Mass., 350; 
Minneapolis, Minn., 170, 231 


Pier extension, Grand Marias, Mich..... 46 


Pier work, Duluth, Wis., 153; Saugatuck, 
Mich., 365. 

Piles, Chicago I11., 72; Corry, Pa., 230; 
Milwaukee, Wis., 350; Superior, Wis., 
46; Saugatuck, Mich., 365; Washington, 
D. C., 202 


Piles, round, Philadelphia, Pa........... 73 


Piling, Savannah, Ga., 11; Washington, 

Piling, round, New Orleans, La.. 

Piling, sheet, New Orleans, La., 1% 
lantic City, N. J., 203. 


Pile driving, Savannah, Ga............. 11 
Pipe, cast-iron drain, Morristown, N. J. 290 
Pipe, cast-iron sewer, New Britain, Conn. 230 
Pipe, c.-i. suction, Atlantic City, N. J. 290 


Pipe, cast-iron water, Allentown, Pa., 138 
whey Ia.. 170; Boston, Mass., 155; 
Chicago, Tll., 290; Dubois, Pa, 139; 
Findlay, 0., 153; Galveston, Tex.. 274: 
Great Falls, Mont., 153, 187: Holyoke, 
Mass., 291: Lancaster, O., 187; Lexing- 
ton, Mass. 216: Madison, Wis., 137: 
Melrose, Mass. 215; Milwaukee, Wis.. 
100: Minneapolis, Minn., 274, 290; New- 
buryport, Mass., 215; New York, 24, 


©; San Diego, Cal., 35; Toledo, O., 246; 
53; B. ah,” 246; 


hous se "connections, ~ ind. 


Pipe lead, Toronto, 


», sewer, Atlanta, Ga., 


7; New Orleans, La., 
137; Worcester, Mass., 


steel-riveted water, 


Pipe. Stoneware, New 
Rapids, Mich., 


West Bay City, “Mich. 


wood water, Pomeroy, Wash 
Pipe, iron, Washington, D. 


, pine, Buffalo, N. Y 
, Spruce, Lawrence, Mas 
floor, Washington, 


Receiving basins, 
New York, N. y. 

Removing boulders, 

Removing old dock, Chic ago, “Tl. 


» asphalt, Brooklyn, 


Repaving, New York, N. Y 
ing, asphalt, Brooklyn, N. 
asphalt block, granite block, 
Staten Island, N. 
Reservoir, Washington, 
Re surfac ing, asphalt, Augusta, Ga 
ing, macadam, Augusta, Ga 
Retaining walls, concrete, Brooklyn, N. Y. 
i i i 1 


Riprap (see Stone), 

Galveston, Tex., 187; Grand Monas, } 
Kansas City, Mo., ‘ 
improvements, Buffalo, ¥., 


resurfacing, macadam, 


Road, Telford, Portland, Me 85 
Rock, removing, Philadelphia, 


Sand, Boston, "Mass., 29 


>. C., 


Ga., 138; San Juan, 


Washington, D. 
Bound Brook, x. 


'N. J., 851; Sandy Hill, } 
San Francisco, Cal., 17 


Sewer, brick, Brooklyn, N. Y. 
nersville, 274; Erie, Pa., 
138; New York, N. 


Sewer, Erie. 
Sewer, and steel, N. 187 


Sewer, house connections, Newark, O.... 
, iron pipe, Fernandina, Fla 
Sewer, pipe, Brooklyn, N. Y., 7; 

i 274; Fond du Lac, Wis., 


, 188; San Francisco, Cal., 
Sewer, terra cotta pipe, Fernandina, Fla.. 


. Y., 351; Erie, Pa., 
, 72; New Britain, Conn., 


sees wooden, New York, N. ¥ 


New York, N. 
Sheeting and Bracing, Brooklyn, N. 


Sidewalk. Atlanta, 
‘Atlanta, Ga 


§ , cement, Brooklyn, N. Y., 
153; Lindsay, Ont., 72 


sidewalks, concrete, Bu 
Toronto, Ont., 186. malo, N. ¥., 306; 
Sidewalk, granitoid, Jeffer 
Sidewalks, laying, 
Signs, New York, N. 
“igns, glass street lamps, 
“80 posts, New York, N.Y... 
wells, Fort D. A. Russell 
Sodding, Washington, D. 5 
“pecials, c.-i., Brooklyn, N. 
Dubois, Pa.. 139; Fin ay, ©O., 15% 
Grand Rapids, Mich., 3 ; Ilion, 
aa Melrose, Mass., 2!5: New York. 
28. La 

Spikes ac ke, Mich., 275: ¢ 
Mich., 230; Philadelphi., Pa 
Joseph, Mich., 274; Saugatuck, Mich., 


Ky... 29 


Spikes, w w.-i. wire, Milwaukee, Wis... 35) 
Standpipe, water, Allentown ee a 138 
Steel, Cleveland, O., 366; New York, N. j 
46; for I-beams, 345 dca 
Steel, bridge. New York, 136 
Steel, canal work, Chattan: Tenn... 26 
Steel work, Washington, 
Stokers, Washington, _ : 321 
St ‘es 85 bloc ks, granite, Galveston, Tex. 
» oo. 

Stone for wreakwater, New Haven. Con: 

366; Petoskey, Mich., 230 
Stone in bridge abutments, West ands 


Stone, broken, Duluth, Minn., 351: “New 
York, N. Y., 230, 246: Washington 
D. 
Stone, crushed, New Haven, Conn 2 
“tone, dimension, Boston, Mass., 100: 
West Boylston, Mass., 246. 
Stone, foundation, Buffalo, 137 
Stone, jetty, Galveston, Tex., 187; Nan- 
tucket, Mass., 46; Portland, Ore., 275, 
290; Wilmington, "Del. op 202; St. Augus- 
tine, Fla., 100 

Stone paving, Lewiston, 351 
Stone, retaining, Kalamazoo, Mich....... 46, 
Stone, riprap, Little Rock, Ark., 139; 
Ga., 11; Washington, dD. 


Stme, rubble, Boston, Mass., 100, 112 

Sop ‘cock, water, Brooklyn, N. Y., 365; 
New York, N. Y., 24. 35, 365. 

Steet cleaning, Washington, D. C....... 200 

25; New York, N. Y., 


Steet work, Ogden, Utah 139 
Subdrain, tile, Tipton, Ind.. 11 
— water department, St. Paul, 
Taps, water, Sandy Hill, N. Y.......... 321 


Test hole, Chattanooga, Tenn., 246; Min- 
reapolis, Minn., 274. 


Test, well, Atlantic City, N. J.......... 123 
Tie rods, Black Ok 275 
Tie, drain, Cedar Rapids, Ia........... 206 


Timber, Beach Lake, Mich., 275; Burling- 
ton, Vt., 170; Duluth, Minn., 351; Mil- 
waukee, Wis., 155, 350; Petoskey, 
Mich., 230; St. Joseph, Mich., 274: 


Washington, D. C., 202. 
Timber, bridge, New 46 
Timber, hemlock, Chicago, Ill........... 72 
Timber, long-leaf yellow pine, Philadel- 

73 
Timber, oak, Chicago, Ill............... %2 
Timber, pine. Chicago, Ill............... 72 
Timber, sawed, Wilmington, Del. se 
Training wall, St. Augustine, 351 
Treaching, Vallejo, 153 
Trestle, navigation, Wheeling, W. Va 11 


Tunnel, Boston, Mass., 46; New Britain, 
Conn., 239, 


Tuaonel lining, Paterson, N. J........... 11 
Tunnel, remodeling water, Chicago, Ill.. 23 
Tunnel work, Anaheim, Cal............. 246 
Tumpike, Jersey City. N. J............. 274 
Unierdrains, Washington, D. C......... 7 
Unierdrains in filters, Washington, D.. C. 216 
Vaives, Dubois, PA. 1239 
Valve, check, New York, 30 
Valve boxes, Greene, N. , 321; Wash- 


ington, D. C., 321. 

Valve, gate, Chicago, Tll., 23; Cleveland, 
©0., 153, 230; Fort D. A. Russell, Wyo., 
321: Greene, N. Y., 321; Pomeroy, 
Wash., 290; ‘Washington, D. C., 321. 


Valve stems, Washington, 321 
Valves, water, Grand Rapids, Mich., 365; 
Minneapolis, Minn., 274, 200; Rich- 
mond, 231. 
200; Richmond, Va., 231. rate 
Walks, New York, N. Y.....-..--+-+-+-:- 246 
Walk and gutter, ‘combined, Indianapolis, “a3 


Walks, cement, Bakersfield, Cal., 170; 
Indianapolis, Ind., 113; Milwaukee, 
Wis., 366 


Waling pieces, Savannah, Ga........---- il 
Wales, oak, Chicago, 
Wail, sea, Philadelphia. Pa. 
Water gates, Melrose. Mass. Fee 


Water main, Milwaukee, Wi.., 35; New 
York, N. Y., 24, 35. 


Water main laying, New York, ; Seer 1 i 
Water-works, Greene, N. 2 


Water-works material, Minneapolis, Minn. a) 
Water-works supplies, Findlay, 0., 153; 


nneapolis, Minn., 214. 
wae Atlantic City, N. J.....- 
Weir, controlling, Buffalo, N. Y...------ a 
Wells, artesian, Atlantic City, N. J...--- a 
Wire, iron, Savannah, 


b hes, sewer, Atlanta, Ga., 126; 
os Pa., 230: Fernandina, Fla., 35; 
Millburn, N. J., '85: San Francisco, Cal., 

157, 170. 


wf. 


j i; Bo n, Mass., 46; i Norwalk, Conn., 170; Perth Amboy, 
J., 187; Portland, Ore., 246; Provi- 
Ovi, 2200 dence, R. I 11; Richmond, Va., 231; 
ey St. John, N. B., 137; St. Paul, Minn., 
y y 2:14; New York, N 
4, 4, 246, 2/5, Quincy 
. Ay ‘ Ville, 137; shreve 
‘ ov, Bay City, Mich., Yonkers, Y., 
155; Brooklyn, N. Y., 365; Meadville, 
: indat | Pipe, Grain. Glepoes, Til... 
Alle wh, 155; Al 
j Ko Via » ool; 
eug é lsu 153; 216. 
‘ ga, Tenn., 246; Enfield, N H., Ont., 23; St. Paul, 
lu e, Ala., 2/4; Jersey City, MIDD., 
| Kansa y, M 2i4; Lex P ii 126; Cuba, N. 
ew York Los, Y Meriden, Conn., 
246, Zi 1, 21; | and, Me., 130: \ 
K and 1, bullaio, N. YX wi I 1cisco 
q ‘ pipe OF LNG 
F Md., 170; Boston, il 
41; B kKlyn, N. Y., 186; New 
New York, N. Y 
SZ, iginaw, Mich., 137; 
é 13, 125, 216 ; ell, Wyo., 321; Ilion, N. Y., 350; Salt 
2 JOS Lake City, Utah, 23; Toledo, O., 202; 
gt i3, 216 4 
De 13 
) La., 189 waukee, Wis., 350 
j ersville, ind., 274; Cuba, Planking . 350 
| ‘ andina, Fla., 35; Mil Planking 246 
} New Orlea La., 138 Plates, « 
ete. et New York.... 45 Rails, North Bay, Ont 
} 231 11 ED. 
ubble New York 40 = - i2 | 
} iow Orlea Removing rock, Richmond, Va........... 35 
f manhole, Washing- Repairs N. Y........ 125 
22) Repairs, street, Brooklyn, N. Y.......... 8 
gti 321 87 ED 
es. W 21 S6 
send, W 30 
5 ‘ M 366 73 
t ‘ Beaur t Te 351 ol 
A . D1 
39 
Tex., 351; New 
New York, N. ¥ 251 
or, Road, concrete, Ashland, N. H.......... 321 
‘yar Ky., 2 Road, macadam, Freehold, N. J....... 366 the 
Guttcr Conn. 275 Poster, pa 
brok k, Pe ima al 
‘ } \ Buffalo 
87 
4 Y 246 recti 
Fort D ); Lewiston, Me., 
Wy 21: M Min ool; ashington, D. C., 321; Worcester, . 
4 Sand, filte 73, 125, Hous 
| ‘ G 1 Rapids, Mich 216 
| Le M 216: Toledo, O., Screenings : falo 
irante. f Greene. N. ¥ 91: New ie rods, w.-i., Mil- 
st. Pa M 85 kan hives of w 
New York 16 186 170 on ty 
wart hattane ret 246 125, 216. of M 
t Minneay M 20) Atlanta, 
Tex 187, 306, Nar J., 351; 
43: Newport, R. I, 11 Cheyenne, Wyo., 274; Corry, Pa., 230; R 
| ‘ etme Fla 1): Wilmingtor Davenport, Ia., 291, 306; Des Moines, duc 
la.. Q7 Hy? - Varnandir “a 35: 
. 321; battle, tribu! 
iy yton Je 266 
wer 7; Con- 
“O. t Lake City, Utah, 28 Y., 85, to & 
‘ meng 
Orleans, La., 138; Quincy, Mass., 306 
1: nd Fork B.C Sewer construction materials, Minne- 
1 New York ipolis, Minn., 187; Worcester, Mass., 
202 week 
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